The initial histological diagnosis in every case was confirmed using standard paraffin sections stained by haemalum-eosin (HE). Representative cases from each group were selected for more detailed study by a range of staining techniques, which included Mallory's phosphotungstic acid-haematoxylin (PTAH), periodic acidSchiff (PAS) before and after diastase, Masson's trichrome, Verhoeff-van Gieson for elastica and collagen, Gomori's aldehyde fuchsin for elastica, the phosphotannin silver impregnation method for reticulin (Slidders, Fraser, and Lendrum, 1958 ), Perl's Prussian blue reaction for haemosiderin, the Feulgen reaction for deoxyribonucleic acid, methyl-green pyronin for ribonucleic acid, Gram-Weigert, phloxin-tartrazine (Lendrum, 1947) , the Rhoda-Coomassie method (Lendrum, Fraser, Slidders, and Henderson, 1962 ), Mann's methylene-blue eosin, and Machiavello's basic fuchsin-citric acid-methylene blue. The last four stains were employed for the demonstration of inclusion bodies.
EPIDEMIOLOGICAL AND CLINICAL SURVEY
The important features referable to the age, sex, and tribe of the patients, and the site and duration of the lesions in both conditions are summarized in Tables I-IV. AGE Either lesion can develop at any age from early childhood onwards although in both instances the youngest patient in my series was 3 years old. The mean age at biopsy for Kaposi's sarcoma (42 0 yr) is much greater than that for granuloma pyogenicum (28 2 yr). This difference in age incidence is even more marked when males are considered separately (Tables I and II) ; only 230% of males with Kaposi's sarcoma were aged 30 yr or less, whereas 63 % of males with granuloma pyogenicum were below this age at the time of diagnosis. Considering the age structure of the Uganda African population (the mean age at death in adults from a personal series of necropsies was 42 yr), it is likely that Kapsoi's sarcoma increases in incidence with advancing age. Differences in age incidence between the two lesions are less striking with female patients, although it should be mentioned that the majority of females (77 %) with Kaposi's sarcoma were over 40 years of age. (Choisser and Ramsey, 1939) and in Africans (Lothe, 1960 ) is again noted in this series; 90% of my cases were in male patients. With granuloma pyogenicum, the sex incidence is about equal although there is an excess of males under the age of 30 yr (16: 7) and an excess of females (14: 10) over this age. Summarizing the combined data from age and sex incidence studies, it would appear that the two lesions bear a reciprocal relationship to each other, granuloma pyogenicum tending to be more prevalent in those groups in which Kaposi's sarcoma is uncommon and vice versa. Thus, although the great majority of cases of Kaposi's sarcoma is found in males over the age of 30 yr, granuloma pyogenicum is relatively uncommon in this group. TRIBAL DISTRIBUTION The Pathology Department at Makerere received surgical biopsies from all parts of Uganda, and it is thus possible to obtain a fairly accurate assessment of the tribal incidence of the two conditions. Although there are some minor differences, the overall pattern of distribution is essentially similar. The largest Ugandan tribe, the Baganda (Bantu), comprise about one-fifth of Dorffel (1932) , Aegerter and Peale (1942) , and Tedeschi (1958) in Europe and America, and of Kaminer and Murray (1950) and Lothe (1960) Lothe (1960) . My own studies reveal a distinctly lobulated pattern and outline sheets of closely packed vascular channels spreading outwards from a central vessel like the rays of a sunburst (Fig. 2) . This central vessel appears to be an arteriole with poorly developed elastic tissue, although it has yet to be established that it actually forms part of the tumour. The obviously neoplastic vascular spaces appear to be either formed within, or surrounded by, individual tumour cells, each of which is contained within a reticulin sheath shared by contiguous cells. A vessel thus formed may also share at least part of its reticulin sheath with neighbouring channels (Fig. 3) ; this is also true of the more obviously 'angiomatous' parts of the lesion, although in more mature (and possibly regressing) lesions the channels may be widely separated by hyalinized fuchsinophilic connective tissue (Fig. 4) . Reticulin formation is, however, much less prominent in anaplastic variants of the tumour.
The nuclei of tumour cells are ovoid in shape and have a stippled chromatin pattern; nucleoli are seldom prominent, but there is a variable degree of nuclear pleomorphism and mitoses are easily found. Most cells have a moderate amount of cytoplasm which is faintly basophilic and occasionally pyroninophilic. In other 60% of cases, eosinophilic intracytoplasmic inclusions can be demonstrated. They are clearly visible in HE-stained sections, although sometimes difficult to distinguish from red cells. Spheroidal in shape, they are usually multiple and may be of any size up to 10 microns in diameter (Fig. 5) . In their staining properties they resemble fibrin, in that they appear deep blue-black with PTAH and bright orange-red with Masson's trichrome. They are moderately PAS-positive before and after diastase, Grampositive, methyl-green positive, and Feulgennegative. Both the phloxin-tartrazine and RhodaCoomassie methods stain the inclusions beautifully and in the former case they withstand prolonged differentiation which would be expected to decolorize fibrin (Lendrum, 1947 (Fig. 7) . Plasma cells may also be found within the tumour, so closely intermingled indeed that it may be difficult to distinguish them from tumour cells. There is, however, no reason to believe that these 'inflammatory' changes are other than of a secondary nature.
GRANULOMA PYOGENICUM This lesion is wellrecognized throughout the world and its histological structure is distinctive. It is invariably raised above the skin surface and in almost every case ulceration has taken place by the time the biopsy is taken (Fig. 8) FIGS. 8 and 9. Granuloma pyogenicum. Granulation tissue in the zone of ulceration, the capillaries appearing to rise from the angiomatoid component ofthe lesion (Fig. 8) , which, in Fig. 9 , is seen embedded in dense scar-like tissue. FIGS. 10 and 11. Granuloma pyogenicum. The reticulin pattern is complex, but capillary channels at various stages of differentiation are visible (Fig. 10) ; the characteristic angiomatoid component, the vessels appearing to drain into a large, central, cavernous channel (Fig. 11) . Figure 10 reticulin (Fig. 9 ).
There is usually some infiltration of lymphocytes, plasma cells, and eosinophils both within the lesion and around the periphery, often with a perivascular distribution.
The angiomatoid component of this deeper tissue consists of groups of largely immature capillaries with plump active endothelial cells (Fig. 9 ) which may show mitotic activity. The vessels are surrounded by a fine reticulin sheath (Fig. 10) , and in some cases appear to be draining into a large cavernous channel lying centrally (Fig. 11) ; similar channels may be seen around the periphery, often associated with chronic inflammatory infiltration. It is notable that the capillaries of the granulation tissue close to the surface appear to arise from the underlying angiomatoid tissue. It is this latter component of the lesion which may be confused with Kaposi's sarcoma. It is emphasized, however, that although the vessels in granuloma pyogenicum lie in close proximity to one another, they are usually separated by a matrix of loose connective tissue, unlike the neoplastic channels in Kaposi's sarcoma (Fig. 3) . A spindle-cell element is also lacking. Haemosiderin deposition is inconspicuous. Intracytoplasmic inclusions are not found in granuloma pyogenicum, and their presence is therefore of some value in its differentiation from Kaposi's sarcoma. DISCUSSION A comparison has been made between two potentially vasoformative skin lesions, granuloma pyogenicum and Kaposi's sarcoma, as they are encountered in Uganda, the purpose being to establish the nature of their relationship to each other. Three possible types of relationship require to be seriously considered:
1 The only association between the two lesions lies in their undoubted histological and clinical similarity, which may give rise to difficulties in differentiation. This must be regarded as the present position with regard to these conditions, and the differences in age and sex incidence, and to some extent site distribution, may be cited to support this view.
2 Granuloma pyogenicum represents a benign, self-limiting version of Kaposi's sarcoma, a relationship not unlike that existing between molluscum sebaceum and invasive squamous carcinoma (Lancet, 1953; Whiteley, 1957; Ghadially, 1958; Lennox, 1960) . This implies that they are the same condition modified by exogenous or endogenous factors. This is unlikely, since granuloma pyogenicum has a world-wide distribution and is not uncommon in northern Europe, whereas Kaposi's sarcoma has a more restricted geographical distribution (see Lothe, 1960) .
3 A similar form of initiating stimulus leads to the development either of granuloma pyogenicum or Kaposi's sarcoma, and that hormonal factors or sex-linked genetic factors determine which lesion will develop in response to this stimulus. Thus in females or immature males damage to the vasoformative elements of the skin (and elsewhere) tends to produce a rapidly growing but self-limiting lesion (granuloma pyogenicum); while in adult males this results in a more slowly growing but progressive and histologically malignant neoplasm (Kaposi's sarcoma). This would account for the relative dearth of cases of granuloma pyogenicum in adult males, a finding otherwise difficult to explain in an apparently trauma-related lesion (vide infra). I believe that the evidence I have presented accords with this hypothesis.
EPIDEMIOLOGICAL AND AETIOLOGICAL CONSIDERATIONS
Epidemiological studies reveal that both Kaposi's sarcoma and granuloma pyogenicum are predominantly skin lesions of the extremities, which (as their similar tribal distribution indicates) appear to coexist within East African communities and could have common initiating causes. The evidence that trauma is of importance in the causation of Kaposi's sarcoma in Uganda is inconclusive (Lothe, 1960) ; on the other hand, granuloma pyogenicum often appears to be related to trauma, probably with superimposed pyogenic infection (Ormsby and Montgomery, 1954; Ronchese, 1965) , and the presence histologically of dense scar-like tissue (Fig. 10) supports this view. Whatever the exact initial cause of these lesions may be, their peculiar age and sex distributions suggest that their development is influenced by sex-associated factors, which could be hormonal in nature. While several authors (Davies, 1949; Clifford and Bulbrook, 1966) (Dorffel, 1932; MacKee and Cipollaro, 1936) . Conversely, there is some doubt as to the acquired nature of granuloma pyogenicum. In some cases the angiomatoid component of the lesion appears to be covered by intact epidermis suggesting that its development may on occasion precede ulceration; and some favour the view that granuloma pyogenicum represents a haemangioma which has undergone infection and ulceration (Lever, 1954) . This would explain its predilection for male children and adolescents, but does not account for its age distribution in females. The short history in most cases, the relationship with trauma and certain histological features such as the superficial situation and active proliferation of immature connective tissue (Lund, 1957) (Becker, 1963) although most workers would accept this as a basic feature. The main cell type, however, still evades identification. The reticulo-endothelial system (D6rffel, 1932; Tedeschi, 1958) , the perivascular Schwann cell (Pepler, 1959; Becker, 1963) , pericapillary mesenchymal cells with a potential limited to the formation of vascular structures (Lothe, 1960) , and multicentric neoplastic transformation of lymphatics (Dorfman, 1963) all remain as candidates for this role.
It is, however, possible that the tumour in Africa may differ from that observed in Europeans; and it is significant that intracytoplasmic particles appear to be conspicuous only in African cases (Lothe, 1960; Camain and Quenum, 1963) . They are noted in over 60 % of cases of Kaposi's sarcoma in my series and may provide a clue as to the histogenesis, if not the pathogenesis, of the tumour.
The marked tinctorial resemblance of these inclusions to the Russell bodies of plasma cells suggests that they may also be glycoprotein in nature (Pearse, 1949) . It 
